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ANCHORAGE DEVICE 
[ 0001 ] The present invention to an anchoring device con 
figured for anchoring one or more tendons for structural 
reinforcing a structure such as a concrete structure ; said 
anchoring device comprises fastening means configured for 
fastening said anchoring device to said structure , said 
anchoring device comprises a tendon pressure contact sur 
face configured for be pressed against a surface of the tendon 
to be anchored , said tendon defining a reference plane ; said 
anchoring device defines a first distal end and a second distal 
end spaced apart from the first distal end in a longitudinal 
direction , said anchoring device further comprising a proxi 
mal portion located between the first and second distal ends ; 
said anchoring device defines a core plane ; said core plane 
extends parallel to said reference plane ; said tendon pressure 
contact surface extending in the longitudinal direction of the 
anchoring device from said first distal end to said at least the 
proximal portion . 
BACKGROUND OF THE INVENTION 
[ 0002 ] Anchoring devices for anchoring tendons are well 
known and may take many forms . Likewise , it is well known 
to use anchoring devices for mechanical clamping or wedg 
ing tendons , such as steel tendons or fiber reinforced poly 
mer ( FRP ) tendons for structural reinforcing a structure , 
such as a concrete structure . The anchoring devices typically 
anchor the steel or FRP tendons mechanically by using 
pressure and friction . 
[ 0003 ] The strength properties of the FRP tendons fibers in 
the transverse direction is poor and the mechanical anchor 
age has to rely on friction using large compressive stresses 
from the anchoring device . This introduces high principal 
stresses acting on the tendons in the loaded end at the distal 
end of the anchorage device , where both tensile and com 
pressive forces are represented , often resulting in premature 
failure of the tendons . 
[ 0004 ] To overcome this problem , the general practice , 
when anchoring flat tendons having a rectangular or square 
cross - section , is to use a plate - shaped anchor which is 
tightened in situ by varying the forces of the bolts which 
clamp the tendons , such that bolts at the distal end of the 
anchor are tightened less , to reduce the compressive forces 
acting on the tendons and thereby decreasing the principal 
stresses acting on the tendon at the distal end of the 
anchoring device . 
[ 0005 ] However this method is difficult to manage in a 
controlled way . 
[ 0006 ] In many cases it is desirable to provide an anchor 
age device which is simple in construction but yet provide 
a controlled grip between the anchorage device and tendons . 
distance increases from the first distal end towards the 
proximal portion of the anchoring device . 
[ 0009 ] Hereby one or more tendons are wedged between 
the anchoring device and a structure , and as the compressive 
forces are reduced , the high principal stresses acting on the 
tendons in the loaded end at the distal end of the anchorage 
device are reduced , thus minimizing the risk of rupture of 
the tendons . 
[ 0010 ] . In an embodiment , said wherein the tendon pres 
sure contact surface comprises a planar surface in transverse 
direction of the longitudinal extension of the anchoring 
device . 
[ 0011 ] Hereby a maximum width of surface for actively 
providing a pressure on the one or more tendons is provided . 
[ 0012 ] In an embodiment , said tendon pressure contact 
surface extends from said first distal end to said second distal 
end , said tendon pressure contact surface converges in the 
longitudinal direction of the anchoring device from the 
proximal portion towards the first and second distal end in 
the direction towards the core plane , such that the distance 
perpendicular to the longitudinal direction of the anchoring 
device between the tendon pressure contact surface and the 
core plane is varying along the length of the anchoring 
device , said distance increases from the first and second 
distal end towards the proximal portion of the anchoring 
device . 
[ 0013 ] In an embodiment , the distance increases from said 
first and second distal ends towards the proximal portion in 
an extension of at least 1 / 5 - 177 of the length of the anchoring 
device . 
[ 0014 ] In an embodiment , the tendon pressure contact 
surface comprises a convex shaped surface in the longitu 
dinal direction . 
[ 0015 ] In an embodiment , the anchoring device comprises 
two abutting fastening portions positioned at the periphery 
along the length of said anchoring device adjacent said 
contact surface and said abutting fastening portion com 
prises said fastening means . 
[ 0016 ] In an embodiment , the abutting fastening portion 
comprises a flange configured for enclosing one or more 
tendons , and said flange extends in a direction perpendicular 
to said core plane . 
[ 0017 ] In an embodiment , said flange comprises a contact 
surface configured for abut against the surface of said 
structure ; said contact surface extends parallel to said core 
plane . 
[ 0018 ] . In an embodiment , said fastening means constitutes 
through going apertures positioned in said fastening por 
tions , said through going holes extends perpendicular to said 
core plane . 
[ 0019 ] In an embodiment , said length of said anchoring 
device is up to 1 . 5 meters . 
[ 0020 ] In another embodiment , a first portion of the sur 
face of the structure is configured for back stop of the 
anchoring device such that the tendon support surface are 
wedged between said anchoring device and said structure . 
[ 0021 ] In an embodiment , a second portion of the surface 
of said structure is configured for provide counter pressure 
for the contact surface of said anchoring device . 
[ 0022 ] In an embodiment , said first and second portion of 
the surface of the structure defines two planes which are 
parallel or positioned in the same plane . 
BRIEF DESCRIPTION OF THE INVENTION 
[ 0007 ] It is an object of the present invention to provide an 
anchorage device which provides an anchoring device which 
minimizes the risk of premature failure of the tendons . 
[ 0008 ] This is achieved by an anchorage device , wherein 
said tendon pressure contact surface converges in the lon 
gitudinal direction of the anchoring device from the proxi 
mal portion towards the first distal end in the direction 
towards the core plane , such that the distance between the 
tendon pressure contact surface and the core plane varies 
along the longitudinal direction of the anchoring device , said 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0023 ] Embodiments of the invention will be described in 
the following with reference to the drawings wherein 
[ 0024 ] FIG . 1 is a top view of the anchoring device , 
[ 0025 ] FIG . 2 is a perspective longitudinal cross - sectional 
view of a structure and the anchoring device clamping a 
tendon to the structure , 
[ 0026 ] FIG . 3 is a side view of the anchoring device , 
[ 0027 ] FIG . 4 is an end view of the anchoring device , 
[ 0028 ] FIG . 5 is a partial end view , 
[ 0029 ] FIG . 6a - 6d is a schematic longitudinal cross - sec 
tional view of the anchoring device , 
[ 0030 ] FIG . 7 is a schematic longitudinal view of the 
cross - sectional view of the anchoring device and a tendon , 
[ 0031 ] FIG . 8 is a schematic longitudinal view of the 
anchoring device illustration transversal pressure forces . 
DETAILED DESCRIPTION OF THE 
INVENTION WITH REFERENCE TO THE 
FIGURES 
[ 0032 ] The present invention relates to an anchoring 
device ( 10 ) configured for anchoring tendons ( 50 ) such as 
flat tendons , for structural reinforcing a structure ( 60 ) such 
as a concrete structure . 
[ 0033 ] When relative expressions such as “ height ” and 
" width ” and “ horizontal ” or similar are used in the following 
terms , these only refer to the appended figures and not to an 
actual situation of use . The shown figures are schematic 
representations for which reason the configuration of the 
different structures as well as their relative dimensions are 
intended to serve illustrative purposes only . 
[ 0034 ] In that context it may be convenient to define that 
the term “ distal end ” in the appended figures is meant to 
refer to the two ends of the anchoring device , whereas the 
term “ proximal portion ” is meant to refer to the intermediate 
portion of the anchoring device located between the two 
distal ends . 
10035 ] . The term " longitudinal direction ” is the direction 
defined by the extension of the tendon to be anchored . The 
longitudinal direction of the anchoring device is defined as 
the extension of the anchoring device in the direction from 
the first to the second distal ends ( 16 , 17 ) . 
[ 0036 ] As illustrated in FIG . 1 , the anchoring device ( 10 ) 
comprises fastening means ( 15 ) configured for fastening the 
anchoring device ( 10 ) to a structure ( 60 ) , thereby the anchor 
ing device is capable of wedging a tendon ( 50 ) against the 
surface of the structure ( 60 ) . 
100371 . The anchoring tendon ( 50 ) constitutes flat tendon 
comprising a rectangular cross - section or square cross 
section . The surface of the structure ( 60 ) provides counter 
pressure for the wedging of the tendon ( 50 ) . 
[ 0038 ] The anchoring device ( 10 ) , as illustrated in FIG . 2 , 
comprises a first distal end ( 16 ) and a second distal end ( 17 ) 
and a proximal portion ( 18 ) located intermediate the first and 
second distal ends ( 16 , 17 ) . The anchoring device comprises 
a tendon pressure contact surface ( 11 ) , which extends from 
the first distal end ( 16 ) to the second distal end ( 17 ) along the 
length of the anchoring device ( 10 ) . 
[ 0039 ] The anchoring device ( 10 ) comprises a flange ( 13 ) 
which is positioned along the length adjacent the tendon 
pressure contact surface ( 11 ) . The flange ( 13 ) comprises a 
contact surface ( 14 ) and fastening means ( 15 ) , when the 
anchoring device is fastened to the structure ( 60 ) by fasten 
ing means ( 15 ) , which is illustrated by the contour of a 
blot / nut , the contact surface ( 14 ) abuts against the surface of 
said structure ( 60 ) , thereby enclosing the tendon ( 50 ) being 
clamped between said anchoring device ( 10 ) and said struc 
ture ( 60 ) . 
[ 0040 ] FIG . 3 shows a side view of the embodiment shown 
in FIG . 2 . 
[ 0041 ] The anchoring device ( 10 ) comprises a core plane 
( 19 ) which represents a horizontal plane extending parallel 
to the extent of the tendon . In the figures the core plane ( 19 ) 
coincide the upper surface of the anchoring device . 
[ 0042 ] The flange ( 13 ) extends perpendicular to the core 
plane ( 19 ) , and the contact surface ( 14 ) extends parallel to 
the core plane ( 19 ) . The distance normal to the core plane 
( 19 ) , between the tendon pressure contact surface ( 11 ) and 
the core plane ( 19 ) , varying along the length of the anchor 
ing device ( 10 ) 
[ 0043 ] Likewise , the distance between the tendon pressure 
contact surface ( 11 ) and the contact surface ( 14 ) vary along 
the longitudinal direction of the anchoring device . 
[ 0044 ] In the longitudinal direction of the anchoring 
device , the tendon pressure contact surface ( 11 ) comprises 
an inclined shaped surface . At the proximal portion ( 18 ) the 
distance is greatest between the tendon pressure contact 
surface ( 11 ) and the core plane ( 19 ) , and the tendon pressure 
contact surface ( 11 ) converges from the proximal portion 
( 18 ) towards the distal ends ( 16 , 17 ) in a direction towards 
the core plane ( 19 ) , such that the distance between the core 
plane ( 19 ) and the tendon pressure contact surface ( 11 ) is 
smallest at the distal ends ( 16 , 17 ) . Hereby the tendon 
pressure surface ( 11 ) provides a varying transversal pressure 
along the length of the anchoring device ( 10 ) . 
[ 0045 ] The converging surface of the tendon pressure 
surface ( 11 ) is configured for providing a non - uniform 
transversal pressure along the length of the anchoring 
device , such that the tendon pressure contact surface ( 11 ) 
provides the least transversal pressure at the first and second 
distal ends ( 16 , 17 ) of the anchoring device ( 10 ) and an 
increasing transversal pressure from the first distal end ( 16 ) 
towards the proximal portion ( 18 ) of the anchoring device 
( 10 ) 
10046 ] The tendon pressure contact surface ( 11 ) comprises 
a planar surface in transverse direction of the longitudinal 
extension of the anchoring device ( 10 ) as illustrated in FIGS . 
2 and 4 . Thus the anchoring device forms an indentation for 
accommodate the tendon , where the indentation has a rect 
angular cross - section varying in height alone the length of 
the anchoring device ( 10 ) having the greatest height at the 
distal ends ( 16 , 17 ) and the lowest height at the proximal 
portion ( 18 ) . 
[ 0047 ] FIG . 4 illustrates the anchoring device in an end 
view . The anchoring device ( 10 ) comprises two abutting 
fastening portions ( 12 ) positioned at the periphery along the 
length of said anchoring device adjacent said contact surface 
( 11 ) . The two abutting fastening portions ( 12 ) comprise 
fastening means ( 15 ) and the flange ( 13 ) . 
[ 0048 ] A tendon , when wedged by the anchoring device , is 
encircled by the tendon pressure contact surface ( 11 ) , the 
two flanges ( 13 ) positioned adjacent the tendon pressure 
contact surface ( 11 ) along the length of the anchoring device 
and the structure ( 60 ) . The size of the flanges determines the 
distance between the tendon pressure contact surface ( 11 ) 
and the structure ( 60 ) . 
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[ 0049 ] The distance between the tendon pressure contact 
surface ( 11 ) and the structure ( 60 ) is varying along the length 
of the anchoring device due to the inclined tendon pressure 
contact surface ( 11 ) . [ 0050 ] The flange ( 13 ) comprises a height which is less 
than the height of the tendons ( 50 ) and comprises a contact 
surface ( 14 ) which abuts against the surface of said structure ( 60 ) , when anchoring a tendon . 
[ 0051 ] The extent of the tendon pressure contact surface 
( 11 ) in the direction perpendicular of the extension of the 
anchoring device is larger or corresponds to the width of the 
tendons . 
[ 0052 ] FIG . 5 illustrates a similar view to that of FIG . 4 , 
and illustrates that the fastening means ( 15 ) provide a 
transversal pressure and the structure ( 60 ) provides a counter 
pressure . The forces are illustrated by arrows . Thus , a tendon 
is wedged between the tendon pressure contact surface ( 11 ) 
of the anchoring device and the plane surface of the structure 
( 60 ) . 
[ 0053 ] The anchoring device clamps the tendon mechani 
cally using pressure and friction . However , the anchoring 
device and the tendon may additionally be bonded by the use 
of an adhesive . [ 0054 ] FIGS . 6a - 6d is schematic longitudinal cross - sec 
tional views of the anchoring device comprising different 
shaped embodiments of the tendon pressure contact surface 
( 11 ) . The different embodiments of the tendon pressure 
contact surface ( 11 ) provide different force distribution 
profiles . 
[ 0055 ) FIG . 6a illustrates that the tendon pressure contact 
surface ( 11 ) is linearly inclined from a maximum height for 
the tendon between the structure and the tendon pressure 
contact surface ( 11 ) at the first and second distal ends 
( 16 , 17 ) to one or more points at the proximal portion ( 18 ) , 
where the tendon pressure contact surface ( 11 ) has a plane 
horizontal surface . Likewise , FIG . 6a illustrates that the 
tendon pressure contact surface ( 11 ) comprises the smallest 
distance to the core plane ( 19 ) at the first and second distal 
ends ( 16 , 17 ) and the greatest distance to the core plane ( 19 ) 
at the proximal portion ( 18 ) . 
[ 0056 ] Thus , the surface comprises a linear surface 
decreasing the distance between the structure ( 60 ) and the 
tendon pressure contact surface ( 11 ) , a horizontal linear 
portion which creates a constant distance at the proximal 
portion ( 18 ) , and the surface comprises a linear surface 
increasing the distance between the structure ( 60 ) and the 
tendon pressure contact surface ( 11 ) . 
[ 0057 ] In FIG . 6b the tendon pressure contact surface ( 11 ) 
has a similar shape as illustrated in FIG . 6a except that the 
surface is curved instead of linear , where the tendon pressure 
contact surface ( 11 ) converging from the distal ends ( 16 , 17 ) 
having the smallest distance to the core plane ( 19 ) , the 
tendon pressure contact surface ( 11 ) converging towards the 
proximal portion ( 18 ) , where the distance to the core plane ( 19 ) is greatest . The tendon pressure contact surface ( 11 ) 
provides a convex shape in the longitudinal extension of the 
anchoring device , and a variable anchoring pressure on a 
tendon along the length of the anchoring device is provided . 
10058 ] Tendon pressure contact surface ( 11 ) extends from 
said first distal end ( 16 ) to said second distal end ( 17 ) , said 
tendon pressure contact surface ( 11 ) converges in the lon 
gitudinal direction of the anchoring device from the proxi 
mal portion ( 18 ) towards the first and second distal ends 
( 16 , 17 ) in the direction towards the core plane ( 19 ) , such that 
the distance between the tendon pressure contact surface ( 11 ) and the core plane ( 19 ) is varying along the length of the 
anchoring device , said distance increases from the first and 
second distal ends ( 16 , 17 ) towards the proximal portion ( 18 ) 
in an extension of 1 / 5 - 17 of the length of the anchoring device 
( 10 ) . 
100591 . The anchoring device according to the invention 
provides the smallest pressure at the first and the second 
distal ends ( 16 , 17 ) , and the greatest pressure at the proximal 
portion ( 18 ) of the anchoring device ( 10 ) . 
[ 0060 ] FIG . 6C schematically illustrates by x that the 
tendon pressure contact surface is rough in order to provide 
additional friction between the tendon and the anchoring 
device . 
[ 0061 ] FIG . 7 illustrates a tendon ( 50 ) which due to the 
variable distance between the tendon pressure contact sur 
face ( 11 ) and the core plane ( 19 ) the tendon is clamped by 
transversal forces at the most at the proximal portion ( 18 ) 
and gradually less towards the first and second distal ends 
( 16 , 17 ) . The anchoring device may be designed to avoid the 
clamping effect at the first and second distal ends ( 16 , 17 ) . 
10062 ] FIG . 8 illustrates schematically the fastening forces 
acting on a tendon ( 50 ) which is wedged between the 
anchoring device ( 10 ) and the structure ( 60 ) . 
[ 0063 ] The force distribution profile is illustrated by 
arrows . 
10064 ) . The structure ( 60 ) provides a non - uniform counter 
pressure , due to the varying distance between the core plane 
( 19 ) and tendon pressure contact surface ( 11 ) . It is illustrated 
that the anchoring device provides the least transversal 
pressure at the first and the second distal ends ( 16 , 17 ) , and 
the greatest pressure at the proximal portion ( 18 ) of the 
anchoring device ( 10 ) . 
[ 0065 ] The figures illustrate an anchoring device ( 10 ) 
configured for anchoring one or more flat tendons ( 50 ) for 
structural reinforcing a structure ( 60 ) such as a concrete 
structure , said anchoring device ( 10 ) comprises fastening 
means ( 15 ) configured for fastening said anchoring device 
( 10 ) to said structure ( 60 ) , said anchoring device ( 10 ) 
comprises a tendon pressure contact surface ( 11 ) , a first 
distal end ( 16 ) and a second distal end ( 17 ) and a proximal 
portion ( 18 ) , said tendon pressure contact surface ( 11 ) 
extending in the longitudinal direction of the anchoring 
device ( 10 ) from said first distal end ( 16 ) to said second 
distal end ( 17 ) wherein said tendon pressure contact surface ( 11 ) converges in the longitudinal direction of the anchoring 
device from the proximal portion ( 18 ) towards the first and 
second distal ends ( 16 , 17 ) in the direction towards the core 
plane , such that the tendon pressure surface ( 11 ) is config 
ured for providing a variable transversal pressure along the 
length of the anchoring device providing the smallest trans 
versal pressure at the first and second distal ends ( 16 , 17 ) of 
the anchoring device ( 10 ) and an increasing transversal 
pressure from the first and second distal ends ( 16 , 17 ) 
towards the proximal portion ( 18 ) of the anchoring device 
( 10 ) in an extension of at least 1 / 5 of the length of the 
anchoring device . 
[ 0066 ] The anchoring device may be manufactured by 
non - corrosive or corrosive materials . In an embodiment , the 
anchoring device may be manufactured in aluminum , alu 
minum bronze or aluminum zinc . 
1 . An anchoring device configured for anchoring one or 
more tendons for structural reinforcing a structure such as a 
concrete structure ; said anchoring device comprises fasten 
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ing means configured for fastening said anchoring device to 
said structure , said anchoring device comprises a tendon 
pressure contact surface configured for pressing a surface of 
the tendon to be anchored against a surface of said structure , 
said tendon defining a reference plane ; said anchoring 
device defines a first distal end and a second distal end 
spaced apart from the first distal end in a longitudinal 
direction , said anchoring device further comprising a proxi 
mal portion located between the first and second distal ends ; 
said anchoring device defines a core plane ; said core plane 
extends parallel to said reference plane ; said tendon pressure 
contact surface extending in the longitudinal direction of the 
anchoring device from said first distal end to said at least the 
proximal portion , wherein said tendon pressure contact 
surface converges in the longitudinal direction of the anchor 
ing device from the proximal portion towards the first distal 
end in the direction towards the core plane , such that the 
distance between the tendon pressure contact surface and the 
core plane varies along the longitudinal direction of the 
anchoring device , said distance increases from the first distal 
end towards the proximal portion of the anchoring device , 
such that the compressive forces are reduced at the loaded 
end of the tendons . 
2 . An anchoring device according to claim 1 , wherein the 
tendon pressure contact surface comprises a planar surface 
in transverse direction of the longitudinal extension of the 
anchoring device . 
3 . An anchoring device according to claim 1 , wherein said 
tendon pressure contact surface extends from said first distal 
end to said second distal end , said tendon pressure contact 
surface converges in the longitudinal direction of the anchor 
ing device from the proximal portion towards the first and 
second distal ends in the direction towards the core plane , 
such that the distance between the tendon pressure contact 
surface and the core plane is varying along the length of the 
anchoring device , said distance increases from the first and 
second distal ends towards the proximal portion of the 
anchoring device . 
4 . An anchoring device according to claim 3 , wherein the 
distance increases from said first and second distal ends 
towards the proximal portion in an extension of 1 % to 1 / 7 of 
the length of the anchoring device . 
5 . An anchoring device according to claim 1 , wherein the 
tendon pressure contact surface comprises a convex shaped 
surface in the longitudinal direction . 
6 . An anchoring device according to claim 1 , wherein the 
anchoring device comprises two abutting fastening portions 
positioned at the periphery along the length of said anchor 
ing device adjacent said contact surface and said abutting 
fastening portion comprises said fastening means . 
7 . An anchoring device according to claim 1 , wherein the 
abutting fastening portion comprises a flange configured for 
enclosing one or more tendons , and said flange extends in a 
direction perpendicular to said core plane . 
8 . An anchoring device according to claim 1 , wherein said 
flange comprises a contact surface configured for abutting 
against the surface of said structure , said contact surface 
extends parallel to said core plane . 
9 . An anchoring device according to claim 6 , wherein said 
fastening means constitutes through going apertures posi 
tioned in said fastening portions , said through going holes 
extending perpendicular to said core plane . 
10 . An anchoring device according to claim 1 , wherein 
said length of said anchoring device is up to 1 . 5 meters . 
11 . An anchoring device according to claim 1 , wherein at 
least part of the anchoring device is manufactured in alu 
minum . 
12 . A structure comprising an anchoring device according 
to claim 1 , wherein a first portion of the surface of the 
structure is configured for back stopping of the anchoring 
device such that the tendon support surface is wedged 
between said anchoring device and said structure . 
13 . A structure according to claim 12 , wherein a second 
portion of the surface of said structure is configured for 
providing counter pressure for the contact surface of said 
anchoring device . 
14 . A structure according to claim 12 , wherein said first 
and second portions of the surface of the structure define two 
planes which are parallel or positioned in the same plane . 
15 . Use of an anchoring device according to claim 1 for 
anchoring one or more tendons for structural reinforcing a 
structure such as a concrete . 
16 . An anchoring device according to claim 2 , wherein 
said tendon pressure contact surface extends from said first 
distal end to said second distal end , said tendon pressure 
contact surface converges in the longitudinal direction of the 
anchoring device from the proximal portion towards the first 
and second distal ends in the direction towards the core 
plane , such that the distance between the tendon pressure 
contact surface and the core plane is varying along the length 
of the anchoring device , said distance increases from the first 
and second distal ends towards the proximal portion of the 
anchoring device . 
17 . An anchoring device according to claim 3 , wherein the 
tendon pressure contact surface comprises a convex shaped 
surface in the longitudinal direction . 
18 . An anchoring device according to claim 3 , wherein the 
anchoring device comprises two abutting fastening portions 
positioned at the periphery along the length of said anchor 
ing device adjacent said contact surface and said abutting 
fastening portion comprises said fastening means . 
19 . An anchoring device according to claim 7 , wherein 
said fastening means constitutes through going apertures 
positioned in said fastening portions , said through going 
holes extending perpendicular to said core plane . 
20 . An anchoring device according to claim 2 , wherein the 
anchoring device comprises two abutting fastening portions 
positioned at the periphery along the length of said anchor 
ing device adjacent said contact surface and said abutting 
fastening portion comprises said fastening means , wherein 
said fastening means constitutes through going apertures 
positioned in said fastening portions , said through going 
holes extending perpendicular to said core plane . 
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